Neovascularization in urethane rat retinopathy demonstrated by thymidine labelling.
Rat urethane retinopathy produces sequential and progressive loss of the photoreceptor cells, proceeding from the posterior to the peripheral retina. The inner retina, the retinal pigment epithelium and the choriocapillaris are spared. After loss of the photoreceptor cells, a vasculopathy develops which includes progressive retinal capillary loss and formation of coil-like tufts of retinal vessels which are embedded in the retinal pigment epithelium. Some of the retinal vessels within the retinal pigment epithelium have changed their phenotype from continuous to fenestrated endothelial cells. To elucidate whether DNA synthesis was necessary for formation of the coil-like vessel tuft formation, an autoradiographic study was performed. At 12, 14, 16 and 20 weeks of age, times during which the vasculopathy is known to be forming, urethane and control rats were injected with 3 successive doses of methyl-3H-thymidine. Autoradiography of trypsin-digested retinal vessel preparations was compared with histological sections of the paired eye. The frequency of tritium labelled endothelial cells was much higher in the urethane rats than control animals, and were predominantly in the posterior pole, rather than the periphery. Labelled endothelial cells tended to be associated with, or near, the coil-like vessel tufts. Capillary dropout was observed in urethane, but not control animals. Frequently, adjacent endothelial cells were labelled, suggestive of mitosis. The occurrence of thymidine uptake and a change in phenotype of the endothelial cells leads us to suggest that new cell synthesis, or neovascularization, has occurred in these vessels. Since the retina is less than half the normal thickness and the choriocapillaris is intact, it appears unlikely that ischemia is responsible for inducing these pathological responses. We suggest that the retinal pigment epithelial cell is responsible for the increase in DNA synthesis and change in phenotype of the retinal endothelial cell.